
Jan. 5, 1954 R. P. LOWE 2,664,907 
APPARATUS FOR PROPORTIONING FLOWS 

OF DIFFERENT MATERIALS 
Filed Jan. 6, 195 4. Sheets-Sheet 

222 24 
/24' 62' M24 62. a3 

esser P. 21g2S 
SNS in releas 

avatawawa. awaaaaaa. 

INVENTOR. 

12z42 Zo we 
BY 

A Tor NEYs 

  

  

  

  

  

  

  



Jan. 5, 1954 R. P. LOWE 2,664,907 
APPARATUS FOR PROPORTIONING FLOWS 

OF DIFFERENT MATERIALS 
Filed Jan, 6, 1951 . 4. Sheets-Sheet 2 

INVENTOR. 

122a2/ 12 4-4-e 
BY 

132,4-y/624 
AT TORNEY S. 

  



Jan. 5, 1954 R. P. Lowe 2,664,907 
APPARATUS FOR PROPORTIONING FLOWS 

OF DIFFERENT MATERIALS 
Filed Jan. 6, 195l. 4 Sheets-Sheet 3 

1ze, 6. 

INVENTOR. 

/2z4/ Zov1/e 
BY 

Z32.4/r/624. 
AT TORNEYS. 

  

  

  

  

  



Jan. 5, 1954 R. F. LOWE 2,664,907 
APPARATUS FOR PROPORTIONING FLOWS 

OF DIFFERENT MATERIALS 
Filed Jan. 6, 195l. 4. Sheets-Sheet 4. 

h 

to BLEND 
... INVENTOR. 

12z/2 Zol-4e 
BY 1624-732-6- 

AT TO RnEYS. 

  



r 

Patented Jan. 5, 1954 2,664,907 

UNITED STATES PATENT OFFICE 
2,664,907 

APPARATUS FOR PROPORTONING FOWS 
OF DFFERENT MATER ALS 

Rudy P. Lowe, Cranston, R. I., assignor to 
Proportioneers, Inc., a corporation of Rhode 
sand 

Application January 6, 1951, Seria No. 204,780 
(CI, 137-100) 13 Claims. 

This invention relates to a device for deliver 
iing two or more liquids simultaneously in definite 
quantity proportions to each other which can 
be yaried at Wi. 

In the blending of synthetic products prior to 
packaging or shipment such as lubricating oils, 
additives, synthetic fuels and the like, there is 
a, demand for the highest possible accuracy aS 
yell as completely automatic operation in CO 
ponent, proportioning. This requirement has not 
been fully recognized in prior devices aS far as 
I am aware and all are overconne in my improved 
device. 
The object of the invention is to provide a de 

vice of the above character that will be positive, 
completely automatic, accurate, reliable in Op 
eration, quickly adjustable to deliver different 
quantity proportions as desired within the close 
toleraces Which will provide an accurate proof 
of performance on individual totalizers without 
delivering finished end product and which will 
Irecirculate all components and cut out the total 
izers if for any reason any one liquid Stops, or 
there is a mechanical failure in the equipment. 
On rectification of the failure, the device will 
automatically go back in operation, restoring the 
entire shortage or Subtracting the overage SO 
that the integrated demands of the respective 
pacing units will be completely satisfied in terms 
of correctly proportioned finished product. 
My device applies to two or a plurality of 

ligiids consisting essentially in the use of a 
constant speed motor preferably synchronous to 
provide a constant Speed driving means for a, 
naster rate controller adjustable fron a raxi 
Sun through '0' and as described in Patent 
it 2,405,957. This variable Speed device deter 
Irines the nimber of rotations per unit of tine 
inade by a common shaft from which are driven 
the respective pacing units for the various con 
ponents. 

Heretofore, it has been proposed to mix two 
liquids by the use of a suitable differential whose 
priaiy Shafts are caused to rotate by the flow 
of the respective liquids and whose secondary 
fieriber actuates a valve or other control device 
controlling the flow of one of the liquids so that 
it will always flow in the desired proportion to 
the other liquid. Likewise several liquids may 
be added to a primary liquid by employing a 
differential for each added liquid and causing 
One primary shaft, of each differential to be ac 
tuated by the primary liquid and the other pri 
Inally shaft of each differential to be actuated 
by the liquid to be added while the secondary 
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ineber of each differential actuates a valve or 
Other control device controlling the flow of the 
added liquid so that it will always be delivered 
to the primary liquid in the desired proportion. 
Also, it has been proposed to drive a common 
shaft with a plurality of differentials, one for 
each liquid to be mixed, each having its primary 
Shaft driven from the common shaft and With 
the second primary shaft, of each of these differ 
entials driven by the rotatable shaft of a meter 
through which the respective liquid passes. The 
secondary member of each differential is caused 
to operate a control valve in the flow line cairy 
ing the liquid connected with each respective 
differential. The proportions are arranged by 
Selecting the gearing between the common shaft 
and the pirinary of each differential or changed 
by changing this gearing. Under the first men. 
tioned flow control there is a lag in the secondary 
flow in adjusting itself in the establishing of 
a stable condition in the Said rain flow. Under 
the Second condition nuch tine Eust be spent 
in properly adjusting each flow line to provide 
the desired proportion. Further, no means have 
eWe been proposed, as far as aria aware, for 
naking a test run without involving the actual 
paSSing of material through the apparatus. 
An object of the invention is to provide an 

apparatus for proportioning the quantities of a 
plurality of different materials in which each 
material will be Supplied in relation to a unit 
quantity of the combined composition of Said 
naterials. 
Another object of the invention is to provide 

an apparatus for proportioning the quantities of 
a plurality of different materials by ineans of a 
Inechanical rotary pacing system which will rep 
resent the cornbined materials. 
A more Specific object of the invention is to 

provide an apparatus for proportioning the 
quantities of a plurality of different materials 
in which each material will be Supplied in a 
percentage to the total quantity of said mate 
rials based upon a pacing rotary movement 
which will be unity for the combined materials. 
Another object of the invention is to provide 

an apparatus for proportioning a plurality of 
different materials which is so constructed as 
to establish a linear relation between the control 
Setting and the percent composition in the blend 
of materials. 
Another object of the invention is to provide 

an apparatus for proportioning a plurality of 
different materials which is so constructed as to 
provide a pacing system with an independent 
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naster control which will control the production 
rate without disturbing the proportion of the 
CGI position. 
Another object of the invention is to provide 

an apparatus for proportioning a plurality of 
different natelials which is so constructed as 
to provide an accurate blending of the accumus 
lated several naterials at any instant during 
operation. 
Another object of the invention is to provide. 

an apparatus for proportioning a plurality, of . 
different materials to make a blended composi 
tion which is so constructed as to minimize load 
ing of the flow control units so as to better-main-- 
tain an agcurate flow control. 
Another object of the invention is to provide 

an apparatus for proportioning a plurality, of 
different materials to make a blended composi 
tion which is so constructed that the proport 
tions of material may be quickly and readily : 
changed for varying the composition of the com 
bined natelial. 
Another object of the invention is to provide 

an apparatus for proportioning a plurality of dif 
ferent materials 
which is so constructed as to provide for auto 
natically recirculating all materials upon the 
failure of the flow of...any material to conform. 
to a predetermined flow requirement and to:au 
tomatically re-start the blending operation when 
said failure has been corrected and to then make 
up the amount of material lost in the temporary 
failure of. Said flow of material. 
Another object of the invention is, to provide 

an apparatus for proportioning a plurality of dif 
ferent materials to make - a, blended composition: 
which is so constructed as to provide for re 
circulating said materials for stabilizing the 
Sane and for checking the composition of the 
blend Without combining the materials. 
Another object of the invention is to provide: 

an apparatus for proportioning a plurality of dif 
ferent materials to make-a blended composition 
which is so constructed as to operate to totalize 
numerically the quantity of materials with rela 
tion to the numerical rate of a pacing system and 
further operate to automatically disconnect the 
totalizing mechanism. When the apparatus ceases 
to Supply any one of the -different materials. 
Another object of the -invention is to provide 

an apparatus according to the preceding object 
in which the pacing system may be calibrated by 
means of a totalizer mechanism and to provide 
a test position which will totalize flow while a 
recirculating of material is being made. 
Another object of the invention is to provide 

an appalatus for proportioning a plurality of dif 
ferent naterials to make a blended composition 
thereof Which is SO constructed as to control the 
flow of the materials based on the total quantity: 
required in the blended composition. 
With these and other objects in view; the in 

vention consists of certain novel features of con 
struction, as will be more fully described and par 
ticularly pointed out in the appended claims. 

In the accompanying drawings: 
figure is a front elevational view of the 

panels forming part of a preferred form of an 
apparatus for proportioning flows of different 
materials embodying my invention; 

Figure 2 is a real' view of two of the panels 
shown in Figure 1 illustrating the relative posi 
tions of various instruments and unit structures 
of the apparatus; 

Figure 3 is a sectional view taken along-line 

to make a blended composition : 
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adapted to control a liquid material. 

4 
3-3 of Figure 1 showing a fraginental portion 
of the apparatus; 
Figure 4 is a Sectional view taken Substantially 

along line 6-4 of Figure 3; 
Figure 5 is a side elevational view of a countel' 

included in the apparatus shown partly in 
section;. 

Figure 6 is a Sectional view showing the posi 
tion of certain units of the apparatus and taken 
Substantially along line e-6 of Figure 2, 

Figure. 7 is a side elevational view of an auto 
matic control means; 

Figure 8 is an elevational view partly in Sec 
tion showing a clutch controdi means; and 

Figure 9 is a diagrammatic view of various 
units and instruments forming part of the ap 
paratus shown in Figure 1. 

Referring first to Figure thal'e is shown in 
this figure a general layout of the apparatus With 
the various instruments, valves, other elements 
and connections illustrated in a Wey general 
manner With no attempt inade to show actual. 
structure: or proper relative positions of these 
parts as Would appear in the actual set up of the 
apparatuS. The apparatus comprises a master 
unit fiand second component Units which 
are similar to each other and in the present dis 
closure are adaptable for controlling two separate 
foWS of liquid materials. A component Unit such 
as: for f' will be used for each natelial to be 
acted upon: Should there be foul different ma 
telials. in the coni position made, then there 
Would be four of such component units. As 
Stated, the apparatus shown is particularly 

Howevel, 
the principle disclosed is adapted to be employed 
for the proportioning of dry materials or a com 
bination of liquids and dry materials. 
The master unit 0 comprises a master con 

trol power Source, preferably all electric motol 
f2 whichi is directly connected by means of a 
Shaft i3 to a master late controllie A, which 
preferably comprises an infinitely variable step 
leSS integrator transmission Which is adjustable 
from Zero to Inaximum. This integrator. A may 
be of any Suitable manufacture - and its output 
shaft is suitably connected to a shaft 5, which 
is common to all component units f, i' and 
provides a mechanical rotaly pacing arrangement 
therefo. 
The component units i , f' are similar to 

each other and only one Will be described. Like 
parts of the other component unit Will be indi 
cated by similar but primed nuineals. A ratio 

55 controller or integrator 6 forning part of the 
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component unit f is similar to the integrator f4 
and has input and output shafts 7, 8 and is 
manually adjustable to produce the desired 
speed-ratio between the Said input and output 
shafts , 8. The input, Shaft 7 is connected 
to the shaft 5 by means of a device shown con 
ventionally as consisting of a bevel gear connec 
tion 9 but which may be of any approved man 
ufacture. Thus, the speeds of the shafts , f' 
of the integrators f, 5 are identical to each 
other and increasing or decreasing the speed of 
the said shaft 5 by means of the naster inte 
gratol 4's Will correspondingly increase or de 
crease the Speed of shafts T and 7' in a like 
ratio. 
A differential gearing mechanism designated 

generally 20 which may be of any approved man 
ufacture and having a very high ratio of ap 
proximately three hundred and eighteen to one 
is illustrated conventionally as consisting of two 
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bevel gears 2, 22 positioned to face each other 
With their center of rotation coincident. These 
gears 2, 22 are rotated in opposite directions by 
means of gear wheels 23, 24 which are engaged 
by pinions 25, 26 secured to the differential pri 
mary shafts 2 and 28. The secondary member 
of the differential is shown conventionally as a 
shaft 29 extending coincidental with the center 
of rotation of the gears 2, 22 and has attached 
thereto a bearing support 29a, which extends ra 
dially between the gears 22, 23 and on the end 
portions of which bevel gear pinions 3G, 3 are 
mounted for free rotation. These bevel pinions 
extend into engagement with the said gears 2, 22. 
As is well known in the art, the rotation of the 
two gears 2, 22 in opposite directions and at the 
same speed will produce Zero movement in the 
Secondary shaft 29 and a difference in Speed be 
tween the said gears 2, 22 will cause the bevel 
pinions 30, 3 to revolve or be carried about the 
axes of rotation of the gears 2, 22 to rotate the 
secondary shaft 29. The primary shaft 27 of the 
differential gearing is connected to the output 
shaft 8 of the integrator 6 by means of a clutch 
connection 32 which may be manually controlled 
to connect or disconnect the said shafts 8, 27. 
The flow of the component liquid to be propor 

tioned is caused to flow through a flow meter 33 
of a rotavane type in which a unit volume of 
liquid in passing through the meter produces a 
definite, constant angular movement of the meter 
shaft. The meter 33 may be positioned at any 
suitable location and its shaft may be connected 
by a flexible cable or shaft 34 to a connector 
35 and from there to the primary shaft 28 of the 
differential by means of a clutch connection 36 
which may be similar to the clutch connection 32 
and similarly controlled to connect or disconnect 
the said shaft 28 to the connector 35. It is de 
sirable that each clutch 32, 36 be operated simul 
taneously and to this end a clutch operating 
mechanism designated generally 37 is provided. 
This mechanism is shown diagrammatically by 
means of a rod 38 having a pair of clevises 39, 40 
thereon which extend into engagement with the 
said clutches 32, 36, moving the rod 38 in a 
proper direction will connect or disconnect the 
clutches 32 and 36, depending upon the direction 
of movement of the rod 38. 

Since a unit volume of liquid passed through 
the meter 33 is measured in terms of angular 
movement of the meter shaft regardless of the 
rate of the flow, the Speed of the Shaft 5 is made 
to represent unity of volume of the combined 
liquids at any instant during operation. With 
this basic arrangement, it is then Only necessary 
in proportioning the flow of each liquid to ad 
just the said integrators 6, 6' so as to pro 
duce the required speed of rotation of the out 
put shaft 8 to the proper percentage of the 
speed of the input shaft T. Thus, if unit f is 
to deliver twenty-five per cent of the total vol 
ume of the combined liquids, the integrator 6 
Will be adjusted to produce a Speed in its output 
shaft 8 equal to twenty-five per cent of the speed 
of the input shaft 7 which must be matched or 
equalled by the speed of rotation of the meter 
shaft. Should the volume of liquid passing 
through the meter be greater or less than that 
required to produce rotation of the meter shaft 
at a speed equal to that Set by the shaft 8, 
then a rotational movement will be had in the 
secondary shaft 29. This movement of the shaft 
29 is made to control the flow of liquid through 
the meter 33 in a manner to be now described. 
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The liquid to be proportioned by unit f is 

moved through a pipe line indicated by solid 
lines 42, from a Supply source (not shown) by 
means of a pump 43 which is electrically oper 
ated. The meter 33 is interposed in the pipe 
line 42 and an air-controlled, diaphragm-oper 
ated Spring loaded valve 44 is positioned on the 
inflow Side of the meter to control the foW of 
liquid through the said meter. A diaphragm 
operated, three-way valve 45 is positioned to con 
trol the outflow of liquid from the meter 33. 
This valve 45 is in turn operated by means of 
a solenoid-controlled, air-operated Spring loaded 
pilot valve 46. Should the air fail, the spring 
loading will cause the valve to move to a safe 
position. A return pipe line 4 extends from the 
valve 45 to the intake side of the pump 43 to 
recirculate the liquid in a manner to be herein 
after described. Air under pressure is supplied 
through an air line 48 and branch line 49 to the 
pilot valve 46. There is also interposed in the 
pipe line 42 an air eliminator 59 through which 
the flow of liquid is made to pass prior to being 
passed through the meter 33, whereby to re 
move air which may have entered the pipe line 
42. The device 50 is also made to function as a 
blow back to clean the pipe line of a previous 
liquid SO as to prevent contamination when for 
mulations of composition are changed. For this 
function the device 50 is controlled by means of 
a Solenoid-operated air valve 5f which is con 
nected by a branch line 52 to the airline 48. This 
air valve 5 admits air at a high point in the 
recirculating system and serves to return any 
liquid in the recirculating lines to its source of 
supply. 
An air controller instrument 53, which may be 

of any approved manufacture preferably of the 
anticipatory type with adjustment for sensitivity 
and automatic reset, operates instantaneously 
upon slight motion of the input shaft 29 and is 
connected by a branch line 54 to the air line 48 
and by line 55 to the said valve 43. The shaft 
29 of the differential is extended to be connected 
to the instrument 53 whereby the said instru 
ment is operated to instantaneously control the 
flow of air therethrough. Should the flow of 
liquid through the meter 33 be greater than that 
required, the shaft 29 will be rotated in a direc 
tion to cause the instrument 53 to instantane 
Ously increase the air supply to the valve 44 to 
move the same in a direction to reduce the flow 
of liquid through the meter 33. Likewise, if the 
flow through meter 33 is insufficient, the shaft 
29 Will be moved instantaneously in the opposite 
direction to cause the instrument to decrease 
the air supply to said valve 44 to permit the same 
to be noved in a direction to increase the flow 
through the meter 33. 
The electrical circuit is indicated generally by 

dash lines 56 and includes high and low limit 
Switches 57 and 58. These switches are posi 
tioned on either side of the shaft 29, at a loca 
tion to be engaged by an arm 59 carried by the 
Shaft 29 when moved rotatively a distance de 
termined by the position of said switches. Upon 
the failure of the flow of liquid to reach the 
meter 33 in proper volume or upon failure of 
the air line permitting the closing of valve 44, 
the difference in speeds between the meter shaft 
and shaft 8 will produce an angular movement 
in shaft 29 to swing the arm 59 into engagement 
with the low limit Switch 58 to operate the sole 
noid of pilot Valve 46 to close valve 45 to the 
passage of liquid through the portion 60 of pipe 
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line: 42 beyond valve 45. The valve 45, will now 
be opened to branch pipe line 47 to recirculate 
the liquid through pump, 43, line 42 and meter 
33; during the period of said failure until cor 
rected or the apparatus manually brought to: 
liest. Should such failure be caused by an over 
supply of fluid through the meter, the high limit 
switch 5T will be engaged, and in a similar man 
ner, to place the apparatus on recirculation as 
above: described. Upon correction, or eliminatio 
of the cause of such failures and the supply re 
turned to stable condition the apparatus will 
autoratically return on blend. The flow of liq 
uid through the meter during the period of be 
coming stabilized or at any such time it may 
increase or decrease will be nade up in the 
amount loss Ol' gain as meter 33 responds of liq 
uid passed; that is, if the flow is insufficient the 
same will necessarily be increased in the amount 
required for the heter shaft to be rotated to the 
number of turns made by the Shaft 8 and the 
amount of liquid loss will thereby be made up 
during the return of said shaft 34 to rotate at 
the pace set, by shaft. 8. If the Supply is so as 
to. provide an excess of liquid, then the volume 
of liquid passed through the meter 33. will neces 
sarily be at a decreasing quantity to return the 
meter shaft to the speed of the pace set by the 
Shaft, 8 and which Will likewise make up for 
the gain in liquid. The limit switches of com 
ponent unit i? are interlocked with the similar 
Switches of the component unit ' whereby both 
component, units, will go on recirculation upon 
failure of liquid flow in either of said component 
units, A manually operable switch 6 is also 
provided for placing the component unit f in 
and out of operation and lights S2, 63 normally 
inactive are controlled by switches 57 and 58 to 
indicate the type of flow failure. 
Upon failure of the Supply limit switch 59 

moves valve 46 to shift valve 45 to recirculation. 
Valve 44 will be wide. open. Then upon return 
of the liquid from the Supply, the meter 33. will 
be actuated by the liquid passing therethrough 
and the wide open valve 44 to start the shaft 29. 
to return. As this starts to. return valve 46 shift 
valve 45 to on Stream position so that by the time 
the shaft, 28 has reached a balance with shaft. 27 
the lost volume will have been restored. 
The apparatus is also provided with an ar 

rangement whereby a test run may be made 
Without passing any liquid through the appara 
tus, thereby avoiding waste of material. Each 
test run may be made for a predetermined period 
and automatically conne to rest when the test. 
has been completed. To this end, each compo 
nent unit is provided with a counter 64 having 
a re-set feature whereby the counter may be set, 
to zero reading such as at any time after a test 
run has been completed. Motion from the shaft 
f8 is transmitted to the shaft of the counter by 
means of a suitable shaft and gearing designated 
generally 65. There is also provided a clutch 
connection designated generally 66 which is nor 
mally in driving relation with the counter 64 and 
is moved in and out of driving relation by means 
of a shaft 67 common to all units , f' and hav 
ing clevis thereon extending into. engagement 
with the clutch 66. Rocking of said shaft 6 will 
move the said clutch 66 into or out of driving 
relation, depending upon the direction of rocking 
of said shaft 6. The shaft is rocked by means 
of an air cylinder 68 controlled by Solenoid 
operated valve S9. Air is furnished to the cyl 
inder 68, through the valve 69 by means of a 
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suitable branch line 70 connecting with the ail 
line 48. 
The various instruments, devices, and the Con 

trols therefor, heretofore described, are prefer 
ably mounted: on a master panel T and compo 
nent panels 72, 72 (see Figs, 1 and 2). The 
motor 2- and rate controller f4 are suitably. Sup 
ported on a frame. 73-forming part of the naster 
panel 7. The motor 2. is set into notion by 
means of a magnetic motor starter T4. The rate 
controller, or integrator f4 is adjusted by means 
of a manually operated mechanism designated 
generally: 75-secured to the panel if and having a 
shaft 6 (see Bigure 3) journalled in a bearing 
support l having a plate 78 secured in position 
on the front of panel 7. The shaft 6 extends 
through the plate 78 and has attached thereto a 
hand wheel. 19 for manually turning the shaft, 
T6. Sprocket. Wheels 80, 8 are mounted on the 
shaft 76. and the wheel 8 f. is connected by means 
of a sprocket chain 82 (see Fig. 2) to a sprocket 
Wheel 83 fixed to, the control Shaft, 84 of the in 
tegrator 4. turning shaft 84. which will adjust the 
output Speed of the said integrator f4. An indi 
cator 35 is mounted. On the plate 78 to be viewed 
from the front of the panel if (see Fig. 1) and 
its shaft (See Fig. 2) has a sprocket wheel 86 at 
tached thereto and connected to the sprocket 80 
by a chain 87. The indicator 85 may be cali 
brated, in such a manner that upon turning of 
the shaft. 6. the setting of the integrator 4 will 
be shown and thereby the speed of the output 
shaft. f. 
The bevel gear drive. 9 and the ratio con 

troller or integrator. 6 of unit f. are mounted on 
the frame. Of panel 72 (see Figs. 2. and 6). In 
practice, the shaft, 5 for assembly reasons is 
made in. Sections 5 which are joined by univer. 
Sal connection 5a. The integrator 6 is also 
controlled by a mechanism designated generally 
88 (Fig. 6) having a shaft 89 journalled in a 
bearing. Support 90 having a plate 9.f. attached to 
the front of the panel. The shaft.89 has a hand 
wheel. 92 thereon and extends to be connected to 
the control. 93 of the integrator 6. The mecha 
nism 88 also includes an indicator 94 on the shaft 
of Which a Sprocket wheel 95 is attached. A 
Sprocket wheel 96 is carried by shaft S3 and a 
chain 97 is trained over said sprocket wheels 95, 
96 whereupon rotating of said shaft. 89 causes 
Said indicator to be operated to indicate the set 
ting of Said integrator. The indicator may be 
calibrated to indicate in percentage the ratio of 
the Setting of the integrator f 6 to the master 
shaft. 5. The differential 20 is also mounted on 
the panel 2 and in the practical construction of 
the apparatus is shown connected to the output 
of the integrator 6 by means of shaft portions 
8, 27 connected to. each other by a clutch 32. 
The other primary shaft of the differential may 
be connected to the connection 35 by shaft 23 
including clutch 36. The clutches 32 and 36 are 
Simultaneously controlled from the front of panel 
2. by means of a shaft 38 (Fig. 6) having a han 
dle 105 for manually turning the same. A lever 
06 (see Figure 8), is mounted to rotate with the 

shaft 38 and a similar lever f06a is mounted for 
free pivotal action, as at 07. A pair of links 98 
are pivotally attached to the free ends of the 
levers to engage the clutches. 32 and 36 and lift 
the same out of driving relation with the shaft 
portions 8 and 28 when said shaft 38 is moved in 
One direction. Upon movement of the shaft 38 
in the other direction, the links O8 will be moved 
generally vertically in a downward direction to 
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permit the said clutches 32 and 36 to move by 
the action of gravity into driving relation with 
the shaft portions 8, 28. The shaft 38 also upon 
rotation from one position to another controls 
the air valve 99 (Fig. 7) to cut off the air Supply 
to the air operated controller 53 whenever the 
clutches 32 and 38 are disengaged. A lever it 
is secured to the shaft 33 and depends therefron 
and is provided with a pin at the free end 
thereof. 
extending into engagement with the pin is 
pivoted as at 4 to a bracket 5 on the body 
of the valve j9 and is pivotally joined at the 
other end to the plunger 6 of the valve 39, 
Upon rotation of said shaft 38, lever 0 Will turn 
lever 2 about pivot 4 to move plunger to 
operate said valve 99. 
The counter 64 of component unit is 

mounted on the panel 72 to be viewed from the 
front thereof and is connected to a primary shaft 
of the differential 2, as by means of a flexible 
connection (see Figs, 2 and 5). The clutch 
66 is mounted within the housing of the counter 
and the clutch-operating shaft 6 is connected to 
the air cylinder 68 as by means of a clevis 8 
(Fig. 2) carried by the Shaft ST and pivotally Se 
cured to the plunger 9 of the air cylinder 63. 
The instruments, device and controls of unit f' 
are likewise mounted. On panel 72’. The electric 
and branch circuits are controlled by a main 3 
master Switch 20 which has five different set 
tings (not shown) for providing five different 
operations of the apparatus. There are off, drive, 
test, blend, and flow back positions. Each com 
ponent unit i, also has a Switch 6, 6 re- : 
spectively, for placing said components in and 
out of operative position. 

The operation of the apparatus 
ASSunning a new formulation of compound to 

be made, the operator turns master switch 20 
to the “drive' position illuminating the left light 
23 on panel 7 and starting motor 2 which 

operates line shaft, 5 through variable speed coin 
troller f4. The components required in the blend 
are then selected by turning pistol grip Switches 
6 and 6' which start, the pumps 43 and 43' set 
ting up a recirculation of the respective compo 
nents through the air eliminators 50 and 50', con 
trol valyes 4 and 64, meters 33 and 33, recircu 
lation valves 35 and 5', and conduits 4 and 4. 
The object of this recirculation procedure at this 
point is to eliminate all air from the System. So 
that metering errors Will not be caused when the 
System is finally put “on stream.' The fact that 
these SWitches have been properly Set is indicated 
by the illumination of Supervisory signal lights 
62, 62’, 63, and 63' at the head of each component 
panel 2 and 2'. Master rate controller f4 is 
noW set to the rate of speed corresponding to the 
desired rate of delivery of total finished product 
and component ratio controllers 6 and 6' are 
set to produce the percentage required of the fuid 
controlled by each coimponent unit and f : . 
Pistol grips 5 and 35' are now engaged con 
necting pacing and metering elements to differ 
entials 29 and 20'. At this point totalizers 64 and 
64' are not yet connected into the system because 
clutches 66 and 66 are not yet engaged. The 
operator allows pointers 25 and 25' to come to 
the set point before taking the next step. 

It Will be noted that at this point in the pro 
cedure the purpose for recirculating each compo 
nent is to allow the individual control valves 34 
and 34’ to reach whatever positions are required 
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to produce the flows demanded; this condition 
exists only when the pointers 25 and 25' on the 
air controllers 53 and 53' are at their Set pointS. 
The set point of the pointers 25 and 25' which 
aire directly connected to secondary shafts 23 
and 29' of differentials 23 and 2' will always be 
the same regardless of the position S i'equired of 
the control valves 44 and 44' as the controllers 
53 and 53' are of the "floating' type as distin 
guished from the proportional type in which a 
different, positioi of the pointer is required for 
every different position of the flow control valves 
64 and 44'. 
The totalizers &A and 64' are reset to Zero 

before switch 23 is noved to the "test' position. 
When switch 20 is moved to the test position, the 
middle light 23 is illuminated and the left jight 
is extinguished. The totalizers are simultane 
ously clutched into the system by air cylinder 88 
and a preliminary run is made With all compo 
nents in recirculation through air eliminators 59 
and 50', valves 44 and 43', meters 33 and 33', 
3-way valves 45 and 45', and conduit is i and is'. 
Timer 22 presets the duration of the test, run. 

and on completion of this period totalizers 64; 
and 64' are automatically de-clutched by air cyl 
inder 68. At the end of the test period the 
figures shown by the totalizers 64 and 64' will 
immediately enable the operator to check the 
percentages set on ratio controllers 6 and 5' 
because the totalizers 34 and 64' when added to 
gether and the individual totals divided by the 
Sum of the two Will give percentages which can 
be checked against the respective handwheel set 
tings. Furthermore, the aforementioned Sun 
will also give a check on the setting of ratio co 
troller li. It shall be borne in mind that total 
izers 64 and 64’ actually read total flow through 
meters 33 and 33 during the test run. If the 
totals shown by the individual totalizers are as 
set on the ratio controllers 6 and fe', the oper 
ator then manually resets the totalizers. How 
ever, if electrically reset totalizers are employed, 
an additional position is provided on Switch 28 
marked "totalizer reset,' and the operator Would 
move the SWitch to this position before moving 
to the next position which is blend. 
The moment the operator moves switch 23 to 

the blend position he illuminates the right hand 
light 23 on the master control panel aid ex 
tinguishes the center light, which automaticaliy 
trips recirculation valves 45 and 45' to a position 
which closes recirculation conduits if and 3' and 
Opens the connections 68 and 6 to the blend 
manifold. Simultaneously with the tripping of 
the 3-Way recirculation valves, the totalizel's 34 
and 64' are clutched into the system so that totals 
appearing during and at the conpletion of the 
run Will Correctly report total quantities of each. 
COmponent in the finished product. 
Should any component Supply to the system 

fail to correspond exactly to the demands set up 
by Shafts 8 and 8', the secondary shafts 23 and 
29' of the differentials 20 and 20' together with 
pointers 25 and 25' will be displaced from their 
Set point positions until contactS 58 and 58' are 
closed. Closing of the contacts 58 and 38' in 
mediately de-clutches totalizers 64 and 34' by 
energizing air cylinder 88 and at the same tine 
trip recirculation valves 45 and 45' So as to throw 
the entire blender on recirculation until the 
difficulty has been corrected. On restoration of 
the flow which failed, the apparatus will auto 
matically return to Service and counters 6 & and 
64' are simultaneously reclutched aiong with 
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tripping of valves 45, and 45' from recirculation 
to blend. At that time-pointers 25 and 25' will 
be displaced by an angular amount from the set 
point and control valves 44 and/or 44 will be wide 
open calling for fluid. Meters. 33 and 33' Will 
therefore have to run ahead in order to bring alm 
25 back to its set point, thereby making up the 
shortage which occurred in cutting the machine 
off the line. At the completion of a blending 
operation the master, control SWitch. 29 may be 
turned to the “off' position after shutting off the 
component pumps' 43 and 43' by tulining Switch 
6 and 6 and de-clutching the differentials by 
turning pistol grips 05, and 5'. This puts the 
blender coimpletely out of service. In the event 
that a change in formulation of the blend is to 
be made and operations are to be continued: the 
main Switch 29 is turned to drive, at Which tine 
all components are put back into recirculation 
through valves 44 and 44', meters .33; and 33', 
3-way valves 45 and 45', and conduits' 47 and 4E, 
and at the same time the totalizers are de 
clutched. At this point the operator .inanually 
resets the totalize's 34 and 63'-to-Zero and resets 
the ratio controllers 3 and 5' to the new. -per 
centage values required for...the new product. He 
may also reset master rate controller. 4 in the 
event a new rate of end product flowiis desired. 
In the event that the product has previously 
been made and, calibrations of ratio, controllier's 
6 and 6’ have already been established, there 

is no necessity for going through the test position 
and the Operator may turn switch : 20 through 
the test position and go directly on blend. How 
ever, should he so desire, he can pre-test the 
blend as previously described. 
Should the change in foi'imulation require a 

new component, not previously in the System, he 
will turn the master Switch. 20 back to drive 
and then turn pistol, grips, 6 and/or Si"...to the 
blow-back position. This Will: automatically Stop 
pump 43 and/or 43' and open 3-way...valves 5 
and/or 5, admitting compressed: air to the air 
eliminatol which is the high point of the recircul 
lation system. The... air will drive: the previous 
fluid out through conduits 42 and 4 back to the 
Supply source. A new fluid. is then connected, to 
the system and pistol grips. 6 and/or 6', are 
turned from blow-back to the 'on' position, 
starting pump 43. The new fluid is then de 
livered through the air eliminator; 59 and .50 and 
through the recirculation: ; conduit 47 and :4. 
The recirculation Will continue. until the floatin 
the air eliminator 5 closes. 3-way : Valves -5 
and/or 5. At that point.: light, 24. Ol' : 24' is 
illuminated, indicating that blow-back. has b3en 
completed. The operator can then proceed... to 
his test run and to blend, as ...hereinbeforeside 
Scribed. 

I claim: 
1. An apparatus for proportioning the flow of 

a plurality of liquids to be combined comprising 
a master powel pacing ... constant rate a rotative 
member, the speed of which is unity for the 
volume of the combined liquids at any'instant 
during operation, a plurality of flow lines and a 
ratio control for each flow liner responsive "to 
changes in the speed of the pacing member and 
adjustable to predetermine the volume - of the 
flow of liquid through each flow line in definite 
proportions to the speed of said: rotative power 
pacing member at any instant during operation 
and a differential means for each foW line: re 
Sponsive to the Speed of the ratio controllier and 
the volume of liquid moving through said flow 
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line for controlling the flow of said:liquid at a 
ratio governed by said ratio controller, and means 
for recirculating the liquid in a polition of each 
individual flow line upon a failure of flow inally 
flow line. 

2. An apparatus for proportioning the flow of 
a plurality of liquids comprising a mastel' power 
pacing constant rate rotative member, the Speed 
of which is unity for the volume of the coabined 
liquids at any instant during operation, . a. plu 
rality of flow lines, a ratio controller for each flow 
line responsive to change in the speed of the pac 
ing member and adjustable to predeteinine the 
volune' of the flow of liquid through each flow 
line in definite propolition to the speed, of: said 
power.pacing force at any instant diling opeia 
tion, a counter for each flow line for indicating 
the proportion of the individual: Volume . of the 
flow of liquid in each fiow line in relation to the 
speed of the pacing member, means for recircu 
lating the fiow of liquid in a portion of each flow 

tiline upon a failure of flow in any flow line, and 
means automatically operable for disconnecting 
all of said: Counters. upon the said recirculation 
of Said liquid and operable to automatically re 
engage. Said counters upon Said failure of flow 
having been corrected. 

3. An apparatus for proportioning the flow. of 
liguids, comprising a master constant rate motoi, 

ra, rotatable member in the line, of flow . of each 
of a plurality of liquids adapted to produce for 
a unit volume of flow of liquid a definite angular 
innovenient of the rotatable member, a waive for 
controlling the flow of liquid to said rota table 
member, a differential having two prinary shafts 
and one secondary shaft movable upon: a differ 
ence in rotation of Said primary. shafts, a power 
transmitting means between said notol and said 
differential for rotating a first primary shaft of 
said differential at a constant speed, a latio coin 
trollier adjustable to control the Speed of. Said 
transmitting means in definite proportion to the 
Speed of the motor at any instant during opera 
tion, a Second power trainSitting means betseein 
said rotary member and said differential to rotate 
the Second primary shaft thereof, and raeans 
actuated by the secondary. Shaft of said differen 
tial to instantaneously operate said. Valve to con 
trol the flow of liquid to said rotatable nienber 
to rotate 'Said Second primary. Shaft at: a Spaed 
equal to the said first primary shaft, a counter 
for each flow line connected to said power trans 
mitting means, and clutch ineans between the 
first said power transmitting means and said first 
primary shaft whereby said transmitting means 
and filst primary Shaft may be disconnected and 
the accumulated readings of said counter's 1:2ay 
be compared to the Speed of the pacing inenber 
without the passing of liquid through said ow 
lines. 

4. An appalatus as Set forth in claim 3 Jharein 
an adjustable master rate controller of the in 
finitely, variable stepless integrator type is pro 
vided for controlling the speed of the faster 
power source. 

5. An apparatus for controlling a flow of liquid, 
a line of flow for said liquid, a master constant 
rate rotative power Source, a rotatable innerbal 
in Said line of flow, adapted to produce for a, init 
volume of flow of liquid a, definite constant angui 
lar movement of said rotatable member, a re 
circulating flow line, connected to Said line of 

... flow on the output Side of said rotatable raeiraber, 
said recirculating flow.line including the portion 
of Said line of flow through said rotatable mem 
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ber, a first valve for controlling the flow of liquid 
to Said rotatable member, a second valve for con 
trolling the flow of liquid from Said rotatable 
rember and to said recirculating flow line, a 
differential, a power transmitting means between 
said rotative power source and said differential 
to rotate a first prinary shaft thereof at a con 
stant rate, a ratio controller adjustable to con 
trol the Spe2d of Said transitting ineans in 
definite proportion to the speed of the master 
power Source, a Second power transmitting means 
between said rotary member and said differential 
to rotate a second primary shaft thereof, means 
actuated by a secondary member of Said differ 
ential to operate the said first valve to control 
the flow of liquid to said rotatable member to 
rotate said Second primary shaft at a Speed equal 
to the said first primary shaft, and limit means 
operable upon movement of said secondary inen 
ber to Operate Said second valve to open said re 
circulating flow line to the flow of liquid upon 
failure of the flow in the Said first, flow line. 

6. An apparatus as set forth in claim 5 in Which 
Said second valve is electrically operated. 

7. An apparatus for proportioning the flow of 
a plurality of liquids in definite proportions to a 
unit Volume of liquid after combined, comprising 
a, YaStei coinstant rate rotative power source 
corn in on to said plurality of flows and the Speed 
of which is unity of volume of the combined flows 
at any instant during operation, a rotatable 
member in each line of flow of said liquids 
adapted to produce for a unit volume of flow of 
liquid a, definite constant angular movement of 
Said rotatable member, a valve for controlling 
the flow of liquid to each of Said rotatable men 
bers, a differential having two primary shafts for 
each line of flow, a power transmitting means 
between each of Said differentials and said rota 
tive power Source for rotating a first primary 
shaft of its respective differential at a constant 
Speed, a ratio controller for each of Said power 
transmitting neans adjustable for controlling 
the speed of rotation of each of said first pri 
(lary shafts in definite proportion to the Speed of 
the master power source, a second power trans 
rinitting means between each rotatable ember 
and its respective differential to rotate the Sec 
ond primary shaft thereof, and means actuated 
by a Secondary shaft of each of Said differentials 
to operate the said valve in its respective flow 
line to instantaneously control the flow of liquid 
to its rotatable member to rotate the said sec 
ond primary shaft of its respective differential at 
a Speed equal to the said first primary shaft of 
Said differential and clutch means between said 
differential and said power transmitting means 
whereby said power sources may be placed in 
operation prior to the connection thereof to said 
differentials. 

8. An apparatus as Set forth in Clain 7 in which 
a counter is provided for each ratio controller to 
indicate the Speed of rotation of the power trans 
mitting means controlled thereby. 

9. An apparatus for controlling the flow of a 
plurality of liquids in definite proportions to a 
unit volume of liquid after combined, comprising 
a master constant rate rotative power source pro 
viding a pacing system, the Speed of which is 
unity of volume at any instant during operation, 
a rotative member in each flow line adapted to 
produce for a unit volume of flow of liquid a 
definite constant angular movement of said ro 
tatable member, an air-operated valve in each 
of said flow lines, a differential for each line of 
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flow, a power transmitting means between each 
differential and said rotative power source for 
rotating a first primary shaft of each differential 
at a constant Speed, a ratio controller for each 
of Said transmitting means adjustable for con 
trolling the speed of rotation thereof in definite 
proportions to the Speed of the pacing System, a 
second power transmitting means between each 
of Said rotatable members and its differential 
for rotating the Second primary shaft of its re 
Spective differential, an air controller for each 
fiow line actuated upon movement of a secondary 
member of each differential to operate the valve 
controlled thereby to control the flow of liquid 
through each rotatable rinenber to rotate the said 
second primary shaft of its respective differen 
tial at a Speed equal to the Speed of the first pri 
mary shaft of said differential, means for recir 
culating the liquid in a portion of each flow line 
upon failure of any fiOW line and upon failure in 
the air line. 

10. In an apparatus for controlling the flow of 
a plurality of liquids, a plurality of flow lines for 
Said liquids, a recirculating line in each of Said 
flow lines, air-operated valve for controlling each 
of Said flow lines and its respective recirculating 
line, said valves being normally opened for the 
flow of liquid through said flow lines and closed 
to the flow of liquid through said recirculating 
lines, a Solenoid for controlling each of said 
Valves, electrical means actuated upon a failure 
of any of Said flow lines to energize all of Said 
Solenoids to close said valves to the flow of liquid 
through said flow lines and open said valve to the 
flow of liquid through said recirculating lines, 
said electrical means operating to automatically 
re-establish the flow through all of Said flow lines 
upon the correction of said failure and means 
responsive to a failure in the air supply to any 
of Said valves for closing all of said valves to the 
flow of liquid through Said flow lines and to open 
Said valves to the flow of liquid through said 
recirculating lines. 

11. An apparatus for proportioning the flow 
of a plurality of materials comprising an adjust 
able master power pacing constant rate rotative 
member, the speed of which is unity for the vol 
lume of the combined liquids at any instant dur 
ing Operation, a plurality of flow lines, a shaft 
rotatable to operate each flow line, a ratio con 
trol device for each flow line driven from said 
rotative member and adjustable to deliver to its 
shaft a desired fraction of the speed of said ro 
tative member, means controlled by each shaft 
for delivering a volume of liquid proportional to 
the speed of the shaft by the total of the liquids 
delivered adding to unity represented by the 
Speed of the rotative member, a clutch interposed 
in each shaft between said control device and 
Said means, a counter driven by each shaft on 
the control device side of the clutch whereby dis 
connecting the clutch causes operation of the 
Counters Without delivering material. 

12. An apparatus for proportioning the flow 
of a plurality of materials comprising a plurality 
of Supply lines, a rotatable member in each sup 
ply line adapted to produce a definite angular 
movement in response to unit volume of flow 
through said line, a valve for controlling the flow 
to each rotatable member, a valve on the delivery 
Side of each member to control the delivery there 
of to the blended mass, a differential for each line 
having two primary shafts and one secondary 
shaft movable upon the difference of rotation of 
Said primary shafts, a power transmitting means 
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for rotating one primary shaft at a constant 
speed, said rotatable member connected to drive 
the other primary shaft, an instantaneous can 
trollier for adjusting the position of the first said 
valve for the flow to the rotatable member re 
sponsive to the position of the secondary shaft 
of said differential, means also operated by said 
secondary shaft to control tall of the Valves on 
the delivery side of said members upon failure 
of the supply through anyone of the supply lines. 

13. An apparatus as in claim 12 wherein the 
last said means restores each of the last said 
valves to its prior position upon curing of the 
failure of Said Supply line. 

RUDY. P. LOWE. 
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